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1020020087243 

SLM **7lfe. A, B, *M M, A* C. ^ * S «1H *. 

.i. b|. .i. c. « »i* ^ ^1^. " mod ^ ^ "ABR" 1 " ^ 

^^6* *M ^71^, ^, bi A m *|SL7> ^"71 

a* *7i bl » *<HM. b iA • *W. oh, Qi ^ "*o xor 

co XOR Cbi AND a 0 )"* ^>-H . n » * Qi» ^ M ^ ^ ^ 

m # 7] q . # ^o,, »!H1t5L Qi M^ WW. °H 4-2 *3 

^ ofl^ ^(ONCPAH 7fl3 -11^ ^(CSAH *7l M *tf 

ft - *7l *tf *♦ «1H*3L *3 ^ W WCPAH 4*M 

#71 7)R> ^« *tf*H ^1 SB1 3* 1^ ^71 S " C ^ 

^ iEl ofl ^£7> «Vs:n. 4fl-**M ^(Power-delay product) 

5. 1 
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1020020087243 ^ ^ 

4-2 ol-g-tt -g-Jl^lel 2-1: ^>7l ^ n ^ ^{Montgomery modular 

multiplier by 4 to 2 compressor and multiplication method thereof} 
[2^£| -i^l 

3^ .g. i£t§o| ^^Al^ofl 4s. Jg-j7Ti|l si (Montgomery) ^7l (modular 

multiplier)^ «£.ol4. 

£ 2^ 2 13 4-2 (compressor)^ a ^ s\3.$\ ^13°J Ir^S-oH}. 

£ 30. ^. <^X|<*H afs. -g-ji^sl (Montgomery) 2-^1 (modular 

multiplier)^ ^ o. ^ if #2*1 4. 

2 4fe ^ <^*HH *r€- ^ (Montgomery) 21^ 's^Kmodular 

multiplier)^ 7fl^ 'IWcarry save adder) fl* 

c 5 ^ a. ^^Aloflofl of-E- (Montgomery) 21- 2-1 ^^71 (modular 

multiplier)^ #4 °fl^(carry propagation adder) fltb 2^°14. 



33-4 



1020020087243 M 2003/4/8 

<7> -g. t^^r ^g-7fl 7] (public key) <&± *l^(crypto system) 0 !! 

^JH^ls) (Montgomery) S-l:^ *s^7l (modular multiplier)^ ^tr 
<8> a d }e IC -f-^Hl AV-g-S)^ ^l^efl ( cr yp t o system)^-, 

^^HH ^-7fl 71 (public key) #*HHfe 

^ ^i=. - A>^>7> ^^tb «1 ^711- ^-fr«fl<>> 71 #0)7} °]^5L t\*]Q *\*$-& 

<H3£ ^-7fl 71 (public key) *&*HH^r «l^?l^r 3" A >^-7>7> iL^}^ 

, *7fl€ M 1 *^ ^-7fl^l (public key)* <g3-9X^ >M-§-*}fe ¥^€-*l ^ ^tfl^ ^ 

<9> ^71171 (public key) <&3L -^^(crypto systemHl^ RSA(Ron Rivest, Adi Shamir, 

and Len Adleman), ISM&CDif f ie-Hel lman), DSA(Digital Signature Algorithm), 

% ECC(Elliptic Curve Cryptosystem) <8A. ^7^} (publ ic key) <&3L 

Al^^(crypto system)^:, 2-1: si ^(modular exponentiation) 'S^-i: ^tr S-^tf & 
^(modular multiplication)^ <&#<L3. $XA. , *7fl?l (publ ic key) 

<£rJ: (crypto system) 0 !^ 5.1-&I ^^>7l (modular mult ipl ier )7> 

<io> ^(modular multiplication)^: *J-7H 7}# Jl^^<?1 ^Jisl^-g: -g-JL*fl 

si (Montgomery) 2-1-e-i ^(modular multiplication) <£JLS1^°.S. <£sl*} 

33-5 



1020020087243 #^ 2003/4/8 

^(Montgomery) 2-1: &| -^(modular multiplication) ^Jl^lr-i: nr£. SH(pseudo 

code)3. Sa]^, [<£iiiq^ i]4 £t}. 
<n> [<1}>LB^ 1] 
<12> Stimulus: 

<13> A = (a n -i a n -2 . . . ai ao)2> and A < M 

<w> B = (b n -i b n - 2 • • • bi bo) 2 , and B < M 

<15> M = (m n _i m n _2 ... mi mo)2. and M is odd. 

<16> Response : 

<17> S = (S n Sn_l S n -2 • ■ • Si S 0 ) 2 = ABR" 1 (mod M) 

<is> Method: 

<19> S := 0 

<20> for i:= 0 to n-1 do 

<21> qj:= s 0 X0R (bj AND a 0 ) 

<22> S:= (S + b;A + qjM)/2 

<23> end for 

< 24 > <± y V&SL^ "for" ^S. <LMH S(sum)([^el# lHH 

?fl^l- Sn^-S S#)7}, "mod M"^l tfl«H "ABR- 1 "-^ ^ ^ ^-£B( congruent )# 
^-4 #0.3. ^cf. o^H, » m od M" rfl^V ^ ^*r°] "R" 1 "^-, R=2 n< U nfl , "(R*R _1 ) 

mod M" »i"S. 5)5.^- ^ 
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<25> o)9\. ^ %-5iv\) Si (Montgomery) ^(modular multiplication) 

jLs^ofl u)f% ^£7> hb>s.SS. 2-1- si ^ ^(modular exponentiation) <?i^ 0 l €-S-?!r 
7fl7l(public key) <&JL (crypto system) *1 7K V ^3 o^tf. 

<26> o]s% z>£ ^-JL^lel (Montgomery) SL^tf ^(modular multiplication) °^JLel## 

3-§-S>^- (Montgomery) 5-1: 2-1 (modular multiplier)^, 7fl3 # 

4 ^cKcarry propagation adder)* ¥#71 (accumulator) ^^Ixr sfle^ 

^7l(parallel multiplier) ^^MM- 3-2(3 inputs to 2outputs) 
(compressor), ^, # ^(full adder)5. o^o^fe 7fl^ ^ oflc] (carry save 
adder)!- 7l£ (accumulator) t^S A]~g-<5>^ (serial multiplier) 

<27> aeN, ^>*>4 ^(carry)* €W7l ^tr & 34 *1<2 

US 34 °fl^ (carry propagation adder) ^2^, ^(carry)^ 

34 *l<£^m* a 711 « ^ & -2.5.3. 32-tilH ol^-o^ -^ofl cfltr 4r#£ ^ 

Z} 7 ) oj^-g- §-^7> &tf. ^, 7flBl 34 oflcl (carry propagation adder) ^ 
^ oflcl (carry save adder) ^2:^1 «1«H ^"(power-delay product W a 

jl, 32-tilH o]^ €■ tflfc ^V^- ^^*>7l 32-tilS 32-tilH 

^1- ti}^ O.S. *s^Hr #135-3. ^«°> €-^l7> &t*. 

< 28 > 2* wlHn>cf tJEJL liLtr 5L€- «1H #^°fl *r^8*H 3 

4 3<£ *13-§- *fl7itr 3-2 ^ H. (compressor) , ^, # oflcUfull adder)* A >-§"*>^ 
711H1 °flcl (carry save adder) -fr^lfe, 34 *1<£ a]t> &y$7} &5.M-, 
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(Montgomery) S-lrS-i ^(modular multiplication) "gjlBjiMM. tttV *J- $| = (word) 
^ 47fl(7flel , S, bjA, qiM) 1 ?]^!, 3-2 (compressor)^) ^3 7Hrtr 3?W°) 

£1, 27fl£| ^ ^ = (word) (bjA, qi M)» s^o] ^^>^ Jg.*J| 7 > 

^.tb, 3-2 ^=L3H (compressor )°1H ^ € afl°fl^, TfleKcarry), S(sum), $J 4 
7fl(7fl£) ) S, biA, q;M)^ ^H(word) # ^ flH(word)7> ^^H^ 

*rH.S, 47fl2l ^ = (word)(7fl^, S, biA, qjM) ^ $|E.(word)* #^*r7l 

^tr 4:1 ^(multiplexer)^ ^-M-tffe &*\}7\ 9l^. 

<29> n}eH, £ °1^-J1^>^ 7]#^ 4*0^, (Montgomery) 3.^ ^ 

^(modular multiplication)^ 47fl<2} ^ = (word)(?1)3 , S, bjA, q ; MH rfl*M 

A «lmo>cf t,£S ^A*}: ^tehi- ^*r^ 7flel oflc] (carry save 
adder) #4 *l<g ^71*>ji, 2^ M^Htt ^ 0 flcKcarry 

propagation adder) ^>-g- =t^*H , a* 5.31 ^-^eflo] 

(power-delay product )°] -g-Jl^ls] (Montgomery) S-^tf ^^7} (modular 

multiplier)* *(**rfe 31 
<so> a. o1=.jl^}^ rfs 7 ]^^ -g-JL^l e| (Montgomery) 3.^ ^ 

(modular multiplication)^ &<>H , 47fl^ ^H(word)(7fl^ , S, biA, qi M)°fl tfl«H 

t£3. lAtr 3-€r ^ ^S>fe 7flsl °1)cKcarry save adder) 

*1<3 ^)7l«Vul, #^°H^°> ?fl£| ^4 oflcl( C arry propagation 

adder) ^21 ^Sr-i- , ^ ^r-£7 r HHj-ajT. s)-^-^eflo] ^-(power-delay 
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product )°1 ^ -S-aHflel (Montgomery) 3.^ ^(modular multiplication) tt o v ^^r *fl 

<31> ^7)2\ 7l#^ 3)-^# ^*>7l W £ ^ofl 4^ -S-ZL^lel S.M ^M^, 

"mod IPH7H, ll£ SL1-B1 tfl*H "ABR-K^^Ai, A ^ <a33fe n «1H 

zjo^ - > R -i^ » m0 d M"*ll tfl^V 2.1:^ § «^)-<q an*3H» ^l^m 
^ £ -e^ ^A>7loi] 5H«H>H, A 31*1 ^H, B 31*1^3, M efl^l^, bjA 31*1 feel 3? 3., 
4i *1^ fee) qjM 7)R> ^3 SIS., 4-2 S 31*1^, $ C 

<32> ^71 A efl^liE^ #7l 4>7l A51 MlH ?3t ai(^7lAi, ife "0"^-Bi 

n-r^H)* *13KH}. 

<33> ^71 B efl^l^Ei^ ^"71 MiL^ ^ ^-71 B^l *1 H St biH7H, ifc "0"-M " 
<34> # 7l M efl*l *^o] ^v 7 l m^I tilH it mi(^7lA^, ife "0"^ -n-l M ^D* 
<35> ^-71 biA fe^ ^7i A sq- -8-71 bi# , biA» 

4. 

<36> ^71 Qi 31*1 fe^ ^3Lfe ^ HJ-^^. " s o X0R co XOR (b j AND ao)H7W, 
s 0 ^ S^l LSB, c 0 ^ LSB, b^ #7] «1H St. a 0 ^ #7l A^ LSB)"« ^t}jL, 
o. HA St qi(°l7H, ife "0"^-Bl Vl"7W)t #3tr4. 
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<37> #71 qjM 7fl# fee) s\3.±± #7l M3 #7l qj* , alB^S. qiM* 

<38> #7] 4-2 ^HElH^ 7flEl #3 oflci #jL*fl 3"3-, 711^ *1# ofld ^d|| 3*H 

C, #71 S, #7l bjA, ^ #7l qi lH| cflSH ^#*Rr ^ ^r«5*H 

#71 S3 7ll# & ^ #71 C3 7jl# til HIS 711#<5>JL, 7flBl #3 ofld 

^2i°\} 3*H #71 7fl# ^#*H #71 S3 3^ ^133 ^71 C3 3^ ^ 

<39> #71 S ^liElr #71 S3 3B & SJM7H, »0"^-&l "n-l"7>7l)^- ^t-flol 

B *H 3 #^3. 

<40> #71 c 313^3^ #71 C3 U 1H & CiM7H, i^- "0"^3- "n-l'^H )^g- ^OH 

<41> C^H, #71 4-2 ^^H^T, 2fl 1# "DC!, 3^1", ^ *fl 2# ^Cll- ^tiltb^. 

<42> #71 ^11 1# #71 bjA ^ cfl-§- tilS #71 S3 Sj + i, ^ #7l C3 C^l 

tfl^ U-#^r cA i( * sAi* #^tb3. 

<43> #71 3>ht-£r #71 7flel #3 °113 #JL<*11 tfl-§-«M , #3 qjM ^ tfi-g- 3JL ^ 

#7l sAi * #7l cAi-i, S^r, #3 S3 s i+ i, #3 C3 Ci ^ #71 C3 Ci-rl: 

<44> #71 2)1 2# <=»H3fe #71 7113 #3- °fl3 A]S7l- til %# si- #Efl^ nfl , #7l qi M ^ 

aim #71 sAi ^ #71 cAi-iofl tflsH n# ^-#^ ^#^r #3 ^*3*H # 
3 S3 3l# tilB ^ 3; ^ #71 C3 3l# Hie ^ Ci 4- tilHtS ^#3r>J7, 
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#71 #4 ^ ^i^ 7 i- OJ ^^ s ^ s i+i' c ^ Ci ~ °^ 

Ci-i^fl tfl«: ^#^- *r<8*H. aj^ #7l C4 3^ £4* #3tb4. 

<45> #7] 7fl3 *1# ^S^, #7} 7fl3 #4 #^4 #Efl^ °fl , # 

71 *fl 1* <>1134 #7l ^ 2# o]|cl7> ^ofl 4 <a^ " 2 #^ ?£S 

<46> #7l 7113 #4 oflcl ^2:^, #7l 7fl 3 ^4 ofl^ #3L7}- #31^ «fl , #7l 

<47> #7l C Ai-i4 -8-71 Ci-rfr, 3. LSB &#<>1 *fl 1^3 #*H«£l ^ OJg. ^ . 

<48> #7) Si+i^r, ^ MSB #4 7113 #4 °fl3 ^JL7> °Jj3* #3)3. 4 7l # # 

^°1H4 #7l C A n -i4 ££r ?ASr ^°-S. 
<49> ^-71^1 4^- 7l#^ 4*fl» ^*>7l W £ ^ 2t"3 ^# 

yj-t^, A, B, 2f-3 3l^r M, 7113 C, ^ S 44^ «1H aj , b if m i; Ci , ^ 

Si (^7lAi, »0"Jf3 "n-l'^D-g- 4#*Hr efl4^3«-§: ^Hl^Jl, "modM"^l i« 
^ "ABR _1 ( «^7H, A ^ B^r <9^4fe n «1H *H4 ^, R _1 -cr "mod M"«fl tfl* R4 3. 
^3 § °^)"4 ?la^Et 3l#*Hr -S-JID113 2^3 ^#714 -g-jL*H3 S.^3 * 
# ^<H1 SI^H, 4-S-4 ^ #t)1* ^4lL>4. 

<50> ^, ^ t^°H 4€ 3-JL0113 H-^3 « 0 >^^r, #4 -g-J1^3 2t"3 ^#7H 

4*H #4 A, #71 B, £ #4 M^g- ^#*Kr #31; #71 -g-JL°113 2-1:3 <£#7H 

#71 A4 #7l bi« *#^H, HlB^S biA« #^*Kr #31; #71 -S-M13 2 
1-3 «£#7H 4«H Ir^i ^3 tt 0 V; 34, "s 0 X0R c 0 X0R (b j AND ao)(°^ 7 l A i . s 0 ^r 
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LSB, qyb C4 LSB, #7l aje a 0 ^r #7l A^l LSB)"# n ^4 

& Qi(^7H, ife "0"^i » n -i"4*l)l- #3*Rr #31; #7l f-amsl 2.1- ei ^#7H 

#7l M4 #7l qjl- «£#*H, HlB^S qi M-gr #^*Kr #711; #7l -g-Jl^ls) 2 
*#7H si*H 711 21 #4 °flc1 -il^l 44, 7fle| *1# ofld 44°=! #7l 

C, #71 S, #71 biA, £ #71 qjiHl rfl*M n# ^#4fe ^7-1 #7.1 

S4 f-?i 7fl# «t ^ #71 C4 #?i 7^1# wlB^S 7jl#4-& #741; 3 #7l -g-Jl^l 

51 Slrel *#7H SjSH 7flSl #4 6fl4 AjJlofl tCj-H^-, ?flEl #4 ofl^ ^ofl 
#71 ^7_V 7ll# fl^-fr ^-#*H #71 S4 ^ ^44 #71 C4 3^ ^4* #^Hr 

#7fl# ^W^Rr *Vcf. 
<51> «^7H, #71 Air, #71 M iL4 4^ ^4. 

<52> a>71 B^r, #7l M Ji4 ^ 7 A^r ^8 ^4. 

<53> #71 Mxr, ^91 ^ ^SLS. *>4. 

<54> a> 7) go} ^ ^]A> ^ C ^ ^]a> Sf 50} ^ ^4 ^V 7 1 C^l 

3* ^4^r, #71 biA # tfl-g- HIS it| ^- 7 i S ^ s . +lf n] ^-71 C 2l ci^l tfltt ^#^r 
*r<8*M, cAi, ^ sAi* #3*Hr #711; #71 7flel #4 ofld #^<H1 cfl-g-^H, #7l 
q;M # cfl-g- «1H St, #71 sAi g #71 cAj-i, 5£fe, #7l S4 s i+1 , #7l C4 C j 5? # 
7l C4 ci-rfr *I^°.B #3*Hr #711; #71 7flel 34 °flcl *\jl7} ul*^4 #bJ1^ 
#71 Qi M ^ nfl-g- HIS Sr. #71 sAj g #7l cAj-i^l nfltM n«i ^-#4^r <£## 
#7-1 #7l SSI 7ll# alH ^ Si ^ #71 C4 7ll# «1H & Cj^: «1 

B^S. 7ll#^ ^741; ^ #71 7flSl ^4 ofld Aljr7> 6flElti #Bflo^ nfl , ^1 S4 s 
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i+1. #4 C4 Ci £ #4 C4 Ci-i^l 4tr ^-xV-g- #4 S4 4^ ^44 #7l 

4^ ^4* t^*Hr <&4« ^444 4#4fe 3-3 -2-3. tb4. 

<55> Aj-71 44 4 # ofld ^-^r, #71 7flBl 44 oflc] ^1^ 7 > 4 ^#4 #Bfl<y «fl , 4 

- 2 #^ ^"#44, #71 bjA ^ QiM^-S.^, #71 S4 ^?_V 4# $ 

#71 C4 4# 4#4^r « $4. 

<56> #71 7fl £1 #4 °H4 ^2^7, #7l 4 4 44 ofl^ 4lJL7 r 4 4 « #Efl «J nfl , 3 «9 . 

^ - 2 #^ ^#44, #71 S4 ^4 4# ^ #71 C4 #4 ^1# ^S^- 

4 #71 S4 4# ^4 £ #71 C4 3]# 3l#*Hf ^# f^lS tb4. 

<57> #71 C Ai-i4 #71 Cj-rgr, =L LSB *fl l*r4 #44 ^8 £-3. 3r4. 

<58> #7l sj+rfr. ^ MSB &°1, #7l ?flel 44 <>1I4 ^1^7> ^El* #EflS 44 4 § 

3444 #71 cA n -i4 ^r4-°3- W. 

<59> ^44 ^ v 44 ^4#4 4$ ^ ^4 ^4°fl 444 ^#4^ ^-3* 

#£4 °l*B*r4 4**Hfe y>HJ-a)*V ^ahi# aw 34 H4 ^ ^4 £ 

44 7144 ifl-g-^ ta^^^J: W. 

<60> • o]^ ; ^J=L*V 5^.2- a. Mj-tgo} 4^3jtb ^*H* ^#°-3-4, £ 

#^14 ^^*>4. 4 £44 444 #2i*h$.S= ^44 44« 44^4. 

<6i> H 1-g: ^4 ^AHofl 4^ 4 (Montgomery) £1-4 ^#7l (modular 

multiplier)^ l-^-£c>14. 
<62> s. 1-g: 4^44 , ^4 ( a^4 6 fl 6 fl 4€- ^S-31^1 4 (Montgomery) 2.1- 4 

^#4 (modular multiplier)^, "mod M"(4 714 , M^S- S.l-4 Tfl^H 444 "ABR- 1 (47l 
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*\, A ^ ^33^ n «1H R~ 1 t? "mod lM tfl^ 2-1:^ § <^)"^ 

?l^L-¥-<dB# Tfl^V^Vfe ^-Jinflel (Montgomery) 21:3 ^71 (modular multiplier)^ & 
<>H, A 311^1^(110), B 31*1^1=1(120), M 31*1^(130), bjA ^ ^ 33.(140), 
q . ^av 3J3.Q50), qjM 3]^ 33.(160), 4-2 ^ (compressor )( 170) , S 

31*1^(180), ^ C 5)1^^(190)1- t^IW-. 
<63> ^-71 A efl^l^EKllO)^ $7] MiL^ *r£- -*7l AS1 «1B tk a^7W, ife "<>"■>?■ 

Ei "n-r^H)# ^, ^3^- n «m 2°13 ^1- M-iMfe *H-3 

fl = (word)* v+El-ifluL, ai fe -S-71 A» ^*Hr ao«M a n -i7 r *13 «1H 
<64> a o v 7 ] B 31*1^(120)^ ^71 ^ -^"71 B3 «1H St bi(^7H. ife "0 ,,J f- 

e) " n -l"*r*l )* ^, Bfe «a^3fe n «1B z|°13 ^« M^tt *Kr3 

^2(word)« M-Bl-^Jl, bj^ ^71 B« ^*Kr bo^l^i b n -l*M3 4 «1H 3MtK 
<65> ^-71 M 31*1 ^1(130)^ *^<?i ^"71 M3 «1H St mi(^7H, i*r "0"^-el "n-m 

*l)-g- 7-1^4. ^, 2-1-51 ^(modulus) M^r 0 ^3^r n HlH 7 J°1^ *r» M^fe 
$|H.(word)* ^Bl-tfljL, mi ^ ^71 M^: ^*Hr mo^H mn-i*M3 A «1H & 

•14. 

<66> ^-71 biA ?ll# feBl 33(140)^r -*7l Asq- -y-71 bi# ^*H, wlHtS. biA# # 

^H, tilHtS. biA* #3*Hr 7 A^, biao^l^ bia n -i^H n «1H3 3b8: # 
3*Rr SW^. °H, i^r t^^^ 1] ^3 "for" -f-H* ^^^>7l 3l*H 0°lH n-1 
*H WES, 2 H 2*13 ti}3 ^ol , "for" ^B ifl3 oj-j^a-g. ^ nfl 

33-14 



1020020087243 ^ 2003/4/8 

v\t\- _£-g-^o_s ^ alH^ 4=|H2=(right shift) *Hr #7l B 31*1^(120)3 
LSB( least significant bitHH bi #3^4. 
<67> #7l Qi 7]1# fee] 33.(150)^-, 1]3 "for" ^-5. Qi 31 

#*>7l fl*H. ^(boolean) fes} "<HH , "s 0 XOR c 0 XOR (bi AND aoX^H, s 0 -& S 

3 LSB, c 0 ^ C3 LSB, bi^ #7l B3 «1H St, a 0 £r #7l A3 LSB)"» fc^uL, ^ 1 

4 & qi(^7H, ife "O"^ vr^^Dt °H, ife l] *A3 " 

for" ^Sf ^<8*>7l 0<HM n-l*M £*r°S., £ H »>4 £°1 , "for" 

vfl3 ^jL^^-i; tb^ ^r^^ ufltW ^ 4}HH(right shift) 

^ a 0 v 7 ] B z]}x}^(120)£\ LSB( least significant biO^H bi &°1 °13 
oil, s 0) c 0 , « a 0 ^4^ 1£# * S(sum), 7^ C, ^ #7l A3 LSB 
<68> #71 qi M 7fl# fesl ^S(160)fe #71 #71 Qi # ^#*H, ylB^S. qi M^r # 

^tr^T. ^7H, HlH^S. qiM^: #^*>fe q^o^H qim n _i^l n «lB3 # 

e^Kr ife [^ZL^^ 1] tfl3 "for" ^H* ^rW7l 0<*1H n-1 

?M ^KELS, £ H S.*l€ «>3- £°1 , "for" ^-H ifl3 <£j!2l#^- ^ nfl 
i^ 1^ f7f5}o], q^ q 0 °lH q n -l^H #^€4. 
<69> >y-7l 4-2 3 S. (compressor )(170)tt 7fi2l oflc-) #JL(0NCPAH1 4^, ?M 

0 fl^ ^"11 3*H #7l C, #71 S, #71 biA, ^ #71 qi M<>ll rfl«H n «i ^"#*> 
^ ^7-1 ^*8*H #71 S3 31 # & £ #71 C3 3l# &-$r H1H^5. 

7^1#*>J1, 7fl£l ^4 oflT^ 3*H #7l 7fl# ^« ^#*H #7l S3 3 

^ #71 C3 ^Sfl- °17H, #71 711 Bj 7-l# °m T 1 ^, #71 
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m ^ <flts| ^l^(0NCPA)7l- #*fl, ^, W0")*1 ^ 1 

# oflcl<4 $7) A 2# ofl^7> 4 - 2 #3 ^2:3- ^-*H*Kr 

4. a«r, ^"71 ?1| el #4 oflc] ^2^r, ^71 ?flel 34 ofld a] j:(0NCPA)7V # 

HA, ^, *ii 2^ei ^Bflc-i")^ n, -*7i *n 2# ^ci^ *^«h 3 - 2 #3 ^ 

<70> S elH^EKl80)^r #7] «1H «3t s^W, "0"^ "n-r*W* « 

c-flolH a]^ 7-1 ^Vcf. ^, S^r IHlVsM n -1- q-Bl-xfl^ ^VM-^I 

$)l=(word)» ^El-xflJl, Si ^ -*7l S# tMJ*Ht s 0 «lH s n -i*l-*l<>l 4 «1H SM^r. <^ 
7 ] a), ^-71 Sfe-, ^71 4-2 ^H3H(compressor)(170)^H ?fls] oflc] ^-2:, Si^r 

7flel #4 oflbl ^2*11 s]*H 1HH ^ t ^- 

<7i> #7l c 31*12^(190)^ M «1S tk CiH7H, ife "0"^ n-r*w* «a 
c-flolH ^H>^4. ^, Cfe ?flBlS. #33*r n «1H ^» M"^^ 

*|EL(word)* M-^Jl, Ci fe 4>7l CI- ^ *Hf c 0 4H cn-i^l^l BIB #°H*. ^ 
7}*\, ^7} Cfe, #7l 4-2 ^HelH(compressor)(170)<>lH 7fl&l oflc] ^f-2, HL^r 

7ii5i 34 oflbi ^2^1 si*h ^« A fl s ^ €4. 

<72> £ 2^ £ 1^1 4-2 3 Hell >H (compressor )(170)^ zl slS.^1 ^^Sl 

< 73 > £ 21- % v 2s}^ , -#7} 4-2 ^ Hell ^(compressor )( 170)^, A 0 ^^-2W^-^ 

oflc-1 (adder , ^ 1* (171) , ^^#(173), ^ *« 2# 4|i:1<175)» t^I^. 
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<74> #7l Till l# 011^(17!)^ j$ 7 ] biA ^ tfl-§- w]B #7l SSI s i+ i, S? #71 

Cj^l ^"#-8: *r*8sM, n*\ cA i( £ ^# & sA;* #^4. #7l biA ^ tfl-g- «1 

H ^ biaj* 

<75> ^1-71 ^i#(173)£: #71 7flel #4 #3L(0NCPAH tfl-§-3H , #7l Qi M ^ tfl 

-S- «1H #71 sAi ^ #71 cAi-i, 5Efe, #71 S3 s i+ i. #?1 C^l cj g #7l 
Ci-i* ^3-2-^ #3 $4. #71 qjM cfl-§- «1H qim il- 

<76> #71 4 2# »flcKl75)fe #7l ?fl&) #4 oflt-j #3:(0NCPA)7l- al##^- #Bfl, ^, 
^1 l^el #Efl("0")^ °fl, #71 qjM ^ tfl-g- «1H ^(qim L ), #7l sAi g #7l cAj_i°fl 
cfl^H n«l ^-#s-m <2#* #71 S^l f-?> 7||a|. tilB ^ Si ^ #71 C^l 

3l# »1B & c;# HlHlS Tfl-M-ol, #71 ?Jjsl ^4 oflcl 4}Jl(0NCPA)7} ^jElti. 
#Efl, ^ ( ^ 2 ^el #Bfl(»l")^ #71 S3 s i+ i, #71 C3 CJ ^ #71 C2l Ci -i<Hl tfl 
$ *H8*H, #71 S3 #71 C3 3^ t^W. 

<77> C^H, #71 CAi-i* #71 *fl 1# oflCl(171)^>H #33^ ^VM- ^ «lB3 ^ 

olJL, #71 S3 Si+i^r #71 2# °llcl(175)^A-l f^S]^ #^ *lH3 & 

°H, #71 C3 Ci-i^r #71 *H 2# oflD] (175)^^ #^3fe *M ^ *lH3 

<78> #71 cAi-i4 #7l ci-i^r, 5L 2°fl £^1^ tifsf £o] f zl LSB St-i-ol ^ l^El #Efl 

oIji, a> 7 | s . +r £. f n MSBCmaximum significant bit) , #7l 7flsl ^4 oflci 
(0NCPA)7l- *jE]ti. #efls sl7l # l-^^l^^l # 7 1 cA n -i^ ^-nf. #7l cA n -i£ #7l 
1# oflc] (171)^1^1 #^3tt #71 cAj # MSB 
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<79> $7}$: ^--gr, <^aHH uj-s- -g-JLofl el (Montgomery) 21-el 

7l(modular multiplier)^ M #Afl*V>H 

<80> s. 3£ .g- l^^l <H*UHH 4^- -g"^.^^ (Montgomery) 2-1:^ ^#7l (modular 

multiplier)^ ^ ^£ W 
< 81 > £ 3^. £ <ll^*HH 4^- -S-Jl^Bl (Montgomery) 2^1 

&&7] (modular multiplier)^, A, B, 2^ 31^ M, ?W C. ^ 4 s S «1H 
tf. a i( b it mi, c i( £ SiH7H, ife "0"^ "iHL"*M>* *|tf*rfe i**l^M: ^ 
«l*K3l, "mod M"<i tf|*M "ABR"1(^7H, A g Bfe n «1H ^, R" 1 ^ 

"mod M"4| tfl^r R^l ^ ^^r)"^ ^n-f^H* 7fl#*Rr 3-M13 (Montgomery) 2 

^] (modular multiplier)^, n u o v ^ 4-§-4 £4. 

<82> ^, ^^l <^^A]<^]ofl rcj-s. -g-UDfl el (Montgomery) 2!" el ^#7l(modular 

multiplier)^, fl^fe #7l A, #7l B, $ #7l M* ^*>JI(S311) , i*r 

it S7> 7i#3fe ^li^^ ^7l5fAl^Cf(S313). <^7H, >S-7l 

A £ Bfe, #71 M ^JL, ^"71 M^r *^°14. 

<83> 4-§-°ll, £ ^^l ^^A]^ofl tcj-^- -g-jLTfl Si (Montgomery) 2-1: S-i ^#7l (modular 

multiplier)^, [£aLBl§ "for" ^SL xfl^fl q; 3l#*>7l Qi ?fl# 

feel 35L(150)4H, 1:^ fcBl y o v *<H, *'s 0 X0R c 0 XOR (bj AND aoX^H, S(r £- 
LSB, c 0 fe M LSB, bife #7l B^l «1S St. a 0 ^ #7] A3 LSB)"* <S#*Kn, ^ *4 
53t qi(°^7H, ife "0"^-Bl »n-l"7M)t #^W(S315-S319). S&€, biA 7fl# feel 3 
5L(140)4H*r #71 A4 #71 bi« <£#*H, tilB^sL b;A» QiM 3l# feel 

s|S(160)M 7fl# 
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(S315-319). °W *W *H b i AS * 4-2 3HaH(compressor)(170) 

7flel ^(ONCPA)^ *A ^ *3K"0"H 

o^y*. ^ - W a| ^-71 Tfltf « #7l M: ^ it* 

£3. ^l^tKS315-S319). 
<84> 5, 4fe £ eJ^AHofl -S-Ji^ e) (Montgomery) 2.1:3 ^#71 (modular 

multiplier)^ ^ <fl^ (carry save adder) fl* 5L«<W. 

<85> £ 4* QillOS^, ^7} S3 ^ ?il*J * 

Tfl-a- a Td^Kfr, ^-71 41 1* 4W171W 3*H, biA * tfl* «1H a, *7l 

s i+ i. * ci^l tflfc IKr* cAi, * sAi» M*r3. 41 2# 

•113(175)41 3*H, ^#(173)41 3*M Qi M ^ tfi-8- «1H it, ^71 sAi 

* ^71 cAi-i-fl 31 *M *tf*rfe ^ ^<*H S ^ ^ y]H 

St s; $ ^71 m «1E it Ci * «1H*S 7ll^o_iM 

(S315-S319) . 

oH, E 241 £^ «r*r #7) C^r * «1H3 #3*1 tf* *1H^ 4| 

1* 4W17D4I ti^sqa, <*M Sxr 4 «1BS1 ^ alH^ #7] 41 1# 

^c|(171H *H 1]^ "for" ^ 2S. 34 iW rt 

tf*tKS315). a«V. -*7l cAi-^ LSB tf£ 41 lfcBl -M(»0"H 
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o^. 2, ( # 7 j 7 fle| 3# oflcl ^2:^, #3 7fl3 33" °U3 ^Jl(0NCPA)7> *]%^%- 

#31^ 31, 4 <^ - 2 #3 ^-#33, #3 bjA £ , #3 S3 

741^> ^ #3 C3 f 1 ^: 31# 3M3". 

<87> t}-g-ofl, 4>7l S3 ^TJ; 7fl# ft ^ #3 03.^ 31# 3^3. Tfl^^, 

4-2 ^S3l3(compressor)(170)<>lH^ 7fl3 33 <>113 4lJ:(0NCPA)3 ^^ti. #Efl, 
^ 2fe3 #b)1("1"H 33-(S321), 7fl3 33- 31 3 ^2:^1 3^V3 #3 ^1} tH# 

# ^-^H #3 S3 3# 43"3- #3 C3 3^ ^3-* #3tr3-(S323~S327). 

< 88 > £ 5^ ^3 ^^Al^]o]] rcj-s- -g-JLnfl 3 (Montgomery) 2-1-3 ^#7l (modular 

multiplier)^ 7fl3 33" oflc1 ( carry propagation adder) -§-3" ^-§: 3tr £^^14. 
< 89 > £ si- %v s ^Tg ( #71 ^a> #1-5.^ #71 S3 3# ^3"3- #3 C3 3 

# ^3-3 3l#£r, #3 31 2# 313(175)31 3*r3, 3^#(173)3l 3*r3 #3 
S3 s i+ i, # 7 1 C3 cj ^ #3 C3 Ci-i^l tfl$ ^tir^r #71 S3 3^ ^3-3- 

#3 C3 3^ ^3-* 7%^:%°-^ °1^333-(S323). 33*1, #3 s in -8r, ^ 231 5- 

«>3- £3, ^. MSB &3 #3 7fl5l 33- ofld ai^(0NCPA)7> ^3«- #313- 371 
3 #33133 #3 c A n -i3- #3 ci-i^r, =l LSB &3 *ll lfe3 #3l("0")3l &3- 

oo> oinfl, 7fl e) 33- 313 ^31 3*M n 3B 3 31 31 3l*r #3 S3 s i+ i. #3 C3 
Ci ^ #3 C3 Ci-i^l ^lltr *r^*Hr 33£r, (tr °1H #3" 3"?! 33)*n3- £ 

jl, & 3H 33- 3<3 33£ #3 *il 2# 313(175)3 33- 3*3 333- #3 2:1 3 
^-i-(i73) 3-3-3 3<S 33°-3. 3 s^o] ^40325). ^, #3 7113 33- °H3 ^s^, 
#3 7113 33- 313 ^lJi(0NCPA)7l- ^3« #^l^ ^, 3 - 2 #3 ^-#3 
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<H, S3 31# ^..^ ^71 C3 «lt^.S-fB| #71 S3 ^ 43- ^ 

#7l C3 43«- 31 #^ ^14. 

<9i> 3°lH 7l#tr «>3- Qo], -g- ^3 <^X|o}H 4^ -S-JL^E| (Montgomery) S.-& 

^ (modular multiplier)^, A, B, 2-1" &i Tll^r M, ^ C, ^ ^ S Zr43 «1 

B a if bi, m:, c it £ SiC^H, » 0 "^-Ei "n-r^D-8: ^SHr W^M: 
^al^-uL, "mod M"ofl tfl*H "ABR- 1 (^7H, A ^ B^r <g 3 3 n «1H 4<>13 ^, R" 1 ^ 
"mod M"°ll tfltr R3 § <a^)"3 ^zi^-^Hl- ^|*V*rte -§-5l°113 (Montgomery) 2. 

^ ^7l(modular multiplier)^, Di A 7fl# 3^.(140)71- #7l A3- #7l 

bjl- <£#*H, wlB^tS bjA» #^*ri=f. <>H, qi 31 # ^ s\S.(l50)^ ir^ ^ 
y o v ^, "s 0 XOR c 0 XOR (bi AND aoX^H, SQ £- S3 LSB, c 0 ^ C3 LSB, b^ #7l B 

3 HlH ao^r A oM A3 LSB)"» <?§#*H , □L 43" & Qi^H, "0"^ » n -l" 

7r*l)«- QiM 741^> fe^ ^S.(160)M 7ll# feHl 33.(160)fe #7l M3 #7l qj 

# ^^H, wlB^S. qjM-i- #^3-. °H1 3-3", 4-2 ^H^H (compressor) (170)^ 
711 3 #3 °flt>l ^(ONCPAH 3-3", 7fl3 oflc] ^ofl #7] C, #71 S, # 

71 biA, ^ #71 qi M^l tfl*H n«i ^#* r *r <3#-8: ^3 «r^8*M #3 S3 #?i 7ll# 
Sit ^ #71 c3 31 # a|E| S Tfl^Vji, 7fl b1 #3 °1I3 T L 2:^ 3*M #71 
#?1 7ll# tKr«H #71 S3 ^ 443- #71 C3 3^ 43-1- S ^ C 313^ 

El (190 H #^tr3-. 

oii-oi Ai~g-3&o.q-, oi^ ^i ^-Qr J£^f>}7] 3 tr -^*HH 3~g-£ 3°13 33 
tb^oiq- s^i^^^oii 7l^fl^ ^3 ^l^>7l ^V-g-^ 
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o}u)t}. =lz\E-3- 71 # 7V^1 ^ 

5^ ^Hl7> 7F§-<5}CH^ ^-g; o]«fl^- ^ojcf. ^5}-^, Mj-tgo} 7)^*\ 

IS ^€ ^^^^ 7]#^ AV^-ofl cqsfl ^tfl^o> ^ ^Joirf. 

[^°1 Jl^-] 

<93> ##tr «>^- ■& 4€- -g-aL ^1 51 (Montgomery) a^^l ^^71 

(modular multiplier)^, -g-Ji^e] (Montgomery) S-t-s] 9X°]*\ , 47^ fl = 

(word)(C, S, biA, qi MH tfl*H ^ *m*r£r €^tb M ^ ^r*3*r 

^ ^flsl ofl^CCSA) #4 *H7l*)-ul, 3# $%WS: 7fl5) #4 

ofl£-1(CPA) ^£7} «i>sjl s^-^H §(power-delay 

product )°1 *W -S-JLcfl^ (Montgomery) ^ "£^3^ ^-fr ^MM^ 

JL^r7> flr]-. 
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"mod M"(333, M^r S.f-3 Tfl^rH tflsH "ABR-!(3 7l 3 , A ^ Bfe <y33fe n 
tilB ^33 ^ R -io. „ mod M „oj| tfl$ rs] § 3^)"3 ^^^Et 3l#*>fe 

^-Jinflsl SLl:3 $133, 

#3 MJ±3 3£ #71 A3 «1H & a; (3 3 3, »0"-*f3 »n-l"33)^ 3#*Hr 

A 313^3; 

#71 MiL3 3£r #71 B3 3H & 3(333, ife «0"^-3 "n-l"33)^: 3#*Rr 
B 313^3; 

j^oi ^-71 M3 «1B & mi(333, ife "0"^-3 "n-l"33)^: 3#*Hr M 313^ 

3; 

#71 A3 #71 bi* ^#33, biA# #3*Kr biA ^1# fe3 33.; 

fe3 ti o V; §3, "so XOR c 0 X0R (bi AND a 0 )(333, s 0 ^r S3 LSB, c 0 fe C3 
LSB, bjfe #71 B3 «1B ao^: #71 A3 LSB)"» S^ul. =1 ^3 & qi(333, i 
ir "0"^-3 "n-l"7H)t #^3fe Qi 3# ^3 

#71 M3 #71 qi* ^#33, qiM-§r #33ir q[M 3# feel 33.; 

7il el #3 °fl3 41^1 33, ?113 3# °H3 333 #3 C, #3 S, # 

3 biA, ^ #3 qi AH 333 n^l ^#3fe <a#-a- #3 ^*333 #3 S3 3# 
St £ #3 C3 ^t_v 3# ^ amis ^l#*>Ji, 7113 #3 6 H3 333 #3 
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^ ^#^r ^>*H ^71 SSI ^33- >S-7l C3 3# ^3"» #3*Hr 4-2 

S3 & Si(^7lAi, ife "0"^-Ei "n-l"^l)# ^CflolE A] 5^ ^^>fe S 

C3 wis # Ci (^7l^ ( »0"-^3 "n-l"^*l )* ^cflolH a]^ *i#*Kr C 

2] 

*H 1*^1 ^71 4-2 ^H^Hfe, 

%7\ biA ^ tfl-g- «1B ^"71 S3 s i+ i, g ^"71 C3 Ci^l cfl*> 
^, cAj, ^ sAi* #3*Kr ^ 1# °H3; 

4 V 7l 7fl&) #3 ofld tfl-g-SH, ^71 Qi M & tfl-g- ?3t, ^"71 SAi ^ # 

7] cAi-i, -8-71 S3 S i+ i. C3 Ci g C3 Ci-i* #3*Kr 

^"71 7fle) oflcj Aljr 7 }- «1%^3^ ^Efl^ n, #7] QiM # cfl-§- »1H St, 

sAi ^ ^-71 cAi-i^l tflaH n Hj ^V*}fe ^ ^^J*H ^71 S3 741^> «1 

B St Si ^"71 C3 ti lH & ci* wlB^S. Tfi^Kn, #7] 7flel #3- *fl3 

^JL7> °-^3«L #3)°^ «fl, >*7l S3 S i+ l. ^71 C3 Ci £ ^7} C3 Ci-i^l tfl^ ^* 

*M8*M, -*7l S3 3^ ^3-3- ^7) C3 ^ ^3-1- #3*Rr *fl 2# °1131- 

3# ^H3-°3. Sj-^r ^Jl°113 2-1: si 
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[3^* 3] 

4 1^ aj| 2%H1 SH°H. ofld ^2:^, 

#7] 7flE) ^ ofl^ Al^7V ^Bfl°^ ^ , #71 l€ °fl^^ ^71 2# 

4] 

^1 1^" 3^ *)] 2%H1 ^^l, A o V 7l 7flBl °m T^Sr, 

A o v 7l 7fle) ^ oflc] A]x7l- ^-Bfl<a ufl, #71 2-& ^c)^: 3 °g 

5] 

*H 2%H1 $a<^, ^-71 cAi-^^M ci-i^Br, 

zl LSB ^1 1^3 #31*1 ^^-3. *}^r -S-Jl^sl S-l-ei ^7}. 

6] 

*fl 2%M1 9X^^\, ^7l Si+i^r- 

ZL MSB SM, -*7l 7fle] ^4 ^7} o»Elti. ^-EflS. S) 7l 3 #7l 

7] 

A, B, Tjl^ M, C, ^> *r S h]H it, a if bj , mj , Ci> ^ Si ( 

<*j7H, "0"^-Ei "n-W\x])-& 7-1 #*Kf e^I^e^I-^ ^-til^ji, -mod M"°11 tfl^H " 
ABR" 1 (^7H, A ^ ^33^ n «1B ^, R"^ 
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"mod AMI cfltt 2.1: si ^ 3*r)"3 S^Sim* 3l#*>fe 2-^^ 

#7l Jg-Jinile) ^#7H A, #7l B, ?? #7l ^r#*Rr # 

31; 

#7l ^s-jmiel Efal ^#7H ^71 A4 #7l bi« «£r#*H, ^lBta 

b ; Al- #^«Hr #31; 

#?1 -S-JLuflel ^7H1 fil^H *fl te3 H o v ^, "s 0 XOR c 0 XOR (bj 

AND aoK^H, s 0 £- S4 LSB, c 0 ^ C4 LSB, bj^r #7l B4 «1B a 0 ^r #7l A3 
LSB)"» <^^>JL, zl ^4 ft q^o^H, »o»^-e-1 »n-l"*}*l )« #3*Kr #31; 

#71 -S-Ji^lsl s-l-ei ^#7H1 si*H #71 #71 qi « *#*H, ^lB^si 

oflc-l ^S°fl ^1 #71 C, #71 S, #71 biA, ^ #7l Qi iH tfl*H n«l ^-#s>^ <£ 
avo. ^ #71 S^l #?i 3l# & £ #71 C^l 3l# wlH^S. 31# 

*V^r #31 ; ^ 

#7l ^-Ji^el 2.1-sl ^#7H1 2l^>o^ 7flei ^Isq- cflcl aIJl^I ul-eK 7flsl #4 0 fl 
cl ^<H1 £l*H #71 ## 31 # ^-#*H #71 S^l ^4^- #71 C4 
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Wtt 8] 

*fl 7*oHl $fl°W, #7l Afe, 

#7l M J±4 *h£r 7 A^r ^SLS. *}±r y <^. 
9] 

*fl 7*41 S^i, #7l Btt, 

#7l M ^ ^ 5J-ir *Rr 3.1-ei 

[$^* 10] 

*« 7*4| A^H, #?1 M^r, 

[^t 2 -* 11] 

*fl 7*4| 5a°H, #71 S3 7\m #7) C3 3l# #7l SSI 
14 ^ #71 C3 

#71 biA ^ tfl-g- BIB #71 S3 s i+ i, ^ #7l C3 Ci 4| tfl* 
^, cAi, ^ sAi» #^Rr #31; 

#71 7flel ^ ofld Ajjroll cfl-g-^H, #71 qi M ^ tfl-g- wlH #7l sAi ^ # 
71 cAi-i, 3^r, #71 S3 s i+ i, #71 C3 Cj £ #71 C3 Ci-i-S- ^3-2.3. #^*Rr 

#31; 
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-*7l 7flel ^ oflc] ^lji7> wl%#s* #Bfl<U #7l Qi M * tfl-g- ti]H it, # 
7l sAi £ #7l cAj-i^l tfl«H n«l ^#S}^r ^ -*7l S3 ?fl# 

alH & si £ #7l C3 #?I 31^ wlB & cj* 3l#*>^r #31; g 

^-71 7fl3 ^4 oflcl A]^7> oij^W. #EfllJ nfl, #7l S3 s i+ i, #7l C3 Cj ^ # 

7) c3 ci-i^ cfltb ^-a- ^7i S3 3^ ^3 c3 ^ #3 

12] 

7*8- HL^r ^ 11"M &oH, #7l 7flSl 7-]# oflcl ^^r, 
#71 7flEl #4 oflcl A15171- HISt^S* #Bfl^ ^ , 4 - 2 #^ ^-#3 

<H , ^"71 biA £ QjMiLiiL^Bl , #71 S3 7fl# ^ #71 C3 7}1# 741 

#*}tt 3* ^ -g-^ufls] S-l-ei ^ . 
[3^8" 13] 

*)1 7%> Hl^r *fl 11^1 #71 7fl el #4 ofld ^2^r, 

#71 7flel #4 oflc-l Al^7> #E)1<^ nfl, 3 og ^ _ 2 ^>3°1, 

#71 S3 7fl# ^ #71 C3 7^1# ^S^-Ei #7l S3 ^4 ^ #7l 

C3 2)^ ^41- 7^1#^ s-^JLS. -S-Ji^lel s.l-ei ^ . 

14] 

*ll 11%H1 5^1, #71 cAi-i^ #71 ci-rgr, 

n. LSB &lr°l ^ l^el #Eflo] ^-g- ^ °.iiL -S- 31^1 51 Efel ^# . 
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15] 

*(| 11%H1 9X°]*\, #7} sj+rfr. 

H MSB -*7l #4 oflc] A]517> ajEjW. ^EflJL S)7l £ #^<H1^S] ^71 

cA n -i4 ^ s-^^-S. -S-^M S-l-e] *-tV « 0 >^. 
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[5. 3] 



A.B.M 



— S311 



i:= 


=0 


S:= 


=0 



— S313 



i:=i+1 



S319 



q,:= So XOR C 0 XOR (b, AND a 0 ) 
(C ( S):=j(C,S) + b I A+q,M}/2 




— S315 




S317 



ONCPA 



— S321 



* 2 ft o|clolAl, CPA§*t — S323 



I 



"(t! u|= fill- a|£) X n' 

All! ^ (Ci.Si) Sftt 



— S325 



— S327 
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[S 4] 

q { M biA s i+1 Ci 



i i i 

mi 1 e oHci 





i 

cAi 


sAi 

cAi-i 

. i 


i i 


All 2 M 



C; Si 

[51 5] 

Si "— l_l_L 

All 2 m °H c i 

ii 

C, Si 
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